[Analysis of genes implicated in osteogenic signaling by osteogenic protein-1 (OP-1) using differential display method].
Bone morphogenetic proteins (BMPs), members of a transforming growth factor-beta (TGF-beta) superfamily, are growth and differentiation factors which induce ectopic bone formation in vivo. Although many studies on osteoinductive properties of BMPs have been conducted, little is known about the downstream components in the signal transduction machinery, beyond the mechanism of BMP receptor activation. In this study, the osteogenic effects by osteogenic protein-1 (OP-1, BMP-7) on osteoblastic cell line MC3T3-E1 and murine stromal cell line ST2 were investigated, especially focusing on differentially expressed genes induced by OP-1 using the differential display method. The major findings were as follows: 1) Alkaline phosphatase specific activities of both MC3T3-E1 and ST2 increased in a dose-dependent manner by OP-1 stimulation. 2) Northern analysis showed a significant increase of osteocalcin mRNA after 7 days of OP-1 treatment. 3) 77 genes, which were differentially expressed in MC 3 T 3-E1 and ST 2 cells, were detected on differential display fingerprints after 16-hour treatment of OP-1. 4) Some of these clones showed high levels of identical to known genes. 5) One clone called ST3v, down-regulated in ST2 cells by OP-1 stimulation, was confirmed with quantitative RT-PCR.